The new BGO-OD experiment at the electron accelerator ELSA, of the University of Bonn, is designed to study the reaction dynamics of nucleon excitations in meson photoproduction. It consists of a central BGO calorimeter with a magnetic spectrometer in forward direction. The physics programme includes the measurement of polarisation observables using linearly and circularly polarised photon beams. Linear polarisation is obtained by coherent bremsstrahlung off a diamond crystal, and circular polarisation is obtained via bremsstrahlung from longitudinally polarised electrons. The degree of linear polarisation is determined from the bremsstrahlung spectrum itself. To determine the polarisation of the circularly polarised photon beam, the polarisation of the electron beam is measured by a Møller polarimeter. As a preliminary consistency check, the (linear) polarisation observable, Σ, was compared to world data for π 0 and η photoproduction. To determine the degree of circular polarisation, a Møller polarimeter was setup and first measurements of the electron beam polarisation performed.
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BGO-OD Experiment
The BGO-OD experiment is a fixed target experiment located at the electron stretcher facility ELSA [1] , of the University of Bonn. The accelerator provides polarised or unpolarised electron beams with energies up to 3.5 GeV. The main focus of the BGO-OD experiment is baryon excitations, investigated through meson photoproduction. For these measurements a real photon beam is used, which is produced via bremsstrahlung. The photon beam can be linearly polarised (see sec. 2) or circularly polarised (see sec. 3). Liquid hydrogen, deuterium or solid state targets are available. The experimental setup is shown in fig. 1 . It is divided into two parts: the central calorimeter surrounding the target, covering approximately 90% of 4π steradians, and the forward spectrometer, covering polar angles between 0 • -12 • . The central calorimeter consists of the BGO Rugby-Ball, a scintillator barrel for dE/dx measurements and a multi wire proportional chamber (MWPC). The central calorimeter is ideal for reconstructing neutral meson four-momentum via their decays. The forward spectrometer consists of the large open-dipole (OD) magnet, two scintillating fibre detectors in front (MOMO and Scifi2) and 8 drift chambers behind the magnet. Charged particle momentum is determined by the curvature of the particle trajectory through the magnetic field. Three time of flight (TOF) walls behind the drift chambers are used for particle identification. A multi gap resistive plate chamber (Daisy) and a segmented scintillator ring detector (SciRi) cover the angular region of 8 • -25 • between the central calorimeter and forward spectrometer.
The incident photon energy is determined using the photon tagger. The measured energy range is from 10 to 90 % of the primary electron beam energy, with a resolution of up to 0.1 %. A photon flux monitoring system is installed at the end of the beam line.
Linearly polarised photon beams
Linearly polarised photon beams are produced by coherent bremsstrahlung off of a 220 µm thick diamond crystal radiator [2] . This is mounted in a goniometer system to precisely align it to the beam. It is done such that the momentum transfer of the incident electron fits the reciprocal lattice and coherent bremsstrahlung is obtained. If exactly one lattice vector contributes, the momentum transfer and the bremsstrahlung plane are fixed, resulting in a well defined polarisation plane [2, 3] .
A real energy spectrum is a mixture of coherent and incoherent bremsstrahlung, with the usual incoherent spectrum superimposed by enhanced peaks of coherent bremsstrahlung, as shown in fig.  2 . From the intensity spectrum, it is possible to extract the degree of polarisation ( fig. 3 ) using the Analytical Bremsstrahlung Calculation (ANB) software [4] . To perform a preliminary consistency check of our method of determining the degree of linear polarisation, the well known photon beam asymmetry, Σ, was extracted for γp → pπ 0 and γp → pη from the data of a commissioning beam time.
In the dataset used, a coherent edge was set at 1.45 GeV. A maximum polarisation of 38 % was achieved with a primary electron beam energy of 2.9 GeV.
The π 0 and η were identified by reconstructing the meson four-momentum and invariant mass from the measured energies and directions of two photons in the BGO Rugby-ball. When plotting the missing mass of the system recoiling from the meson in the final state against the two photon invariant mass, the pπ 0 and the pη reaction channels are clearly visible as peaks in fig. 4 .
In figs. 5(a)-5(c), the extracted beam asymmetry is plotted against the centre of mass polar angle in one energy bin for pπ 0 , and two energy bins for pη. Within the limited statistical accuracy, the data is consistent with the world data, represented here by the MAID PWA solution [5] . Higher statistics over a much greater kinematic range is expected soon in the PhD thesis of Andreas Bella [6] . 
Circularly polarised photon beams
Circularly polarised photon beams are produced by bremsstrahlung using longitudinally polarised electrons. The polarisation of the electron is transferred to the photon due to helicity conservation, which is exactly described by QED [7] . To obtain the photon polarisation, it is required to determine the absolute electron polarisation. This is done using the process of Møller scattering [8] .
The polarised part of the Møller cross section described in eq. 1 depends on the beam electron polarisation, P beam i , target electron polarisation, P target j , and the (direction specific) analysing power, a i j [9] .
The measured asymmetry, A zz , between parallel and anti parallel spin orientations (N ↑↑ and N ↑↓ respectively) for longitudinally polarised beam and target can be written as:
The effective a zz includes the averaging over the angular range of the detector acceptance.
To measure the helicity asymmetry, symmetric Møller pairs are selected by their momentum with two pairs of detectors arranged behind the tagger dipole magnet. The ferromagnetic foil used to provide polarised (target) electrons for Møller scattering, simultaneously acts as a bremsstrahlung radiator. This allows the electron beam polarisation and the photon beam polarisation to be measured in situ.
During the data taking, the helicity of the electron beam is flipped at the electron source of the accelerator every 5 s. In fig. 6 , the sliding average polarisation of one measurement is plotted, where a degree of polarisation of approximately 47 % was obtained. For this measurement the Møller polarimeter was installed in the neighbouring Crystal Barrel (CB) experiment, so that a direct comparison to the measurement of a known to be working polarimeter [10] was possible. In addition, different readout methods were also tested. The BGO-OD Møller polarimeter achieved a statistical error of 3 % after a data taking time of about 20 m. The results of the different polarimeters and readout methods agreed.
In a further test, the longitudinal component of the polarisation was changed by rotating the electron spin at the electron source of the accelerator. The dependence on the polarisation to the rotation angle was measured in the BGO-OD beam line. When the spin is rotated, one expects to measure a sinusoidal modulation of the polarisation. The result in fig. 7 agrees with this expectation. 
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